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(E) $x$ ( $t$ $1$ ) $=f(x(t))$ .
, $f$ $I$ $I$ . , (E)
$m$ $\mathcal{O}^{m}=\{\alpha_{1}, \cdots, \alpha_{m}\}$ .
, Delayed Feedback (DFC) ,
.
(DF) $x(t+1)=f(x(t))$ $u(t)$ .
, $u(t)$ , $K$ ,
(DFO) $u(t)=K(x(t)-x(t-m))$
. DFC , . ,
,
. , DFC , ,
Pyragas [4] , ,
[3].
, Buchner [l]&t,
(DF1) $u(\text{ }=-K(f(x(t))-x(t-m\text{ }1))$ , $K\neq 1$
. “echo type feed-
back”( ) .
(E) $m$ , (DFO) (DF1)
. , (DFO) .
, (DFI) ,
(DF1) , (DFO)
. (E) $\mathcal{O}^{m}$ (DF1)
, $m=1,2,3$ 1, 2, 3 .
2 , , 3 , (DFO)
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, (DF1) . ,
$\varphi(s)=\frac{s-1}{s\text{ }1}$
.
1. (E) $\mathcal{O}^{1}=\{x^{*}\}$ , $q=f’(x^{*})$ , $|q|>1$ . ,
(DF) &(DFI) $\mathcal{O}^{1}$ .
(i) $q>1$ $1<K<\varphi(-q)$ .
(ii) $q<-1$ $\varphi(-q)<K<1$ .
2. (E) 2 $\mathcal{O}^{2}=\{\alpha_{1}, \alpha_{2}\}$ , $q=f’(\alpha_{1})f’(\alpha_{2})$ , $|q|>1$ .
, (DF) &(DF1) $\mathcal{O}^{2}$ .
(i) $q>1$ .
(ii) $q<-1$ $\varphi(^{\sqrt}\overline{-q})<K<1$ K–\not\in .
3. (E) 3 $\mathcal{O}^{3}=\{\alpha_{1}, \alpha_{2}, \alpha_{3}\}$ , $q=f’(\alpha_{1})f’(\alpha_{2})f’(\alpha_{3})$ , $|q|>1$
. , (DF) &(DF1) $\mathcal{O}^{3}$ .
(i) $q>1$ .
(ii) $-27<q<-1$ $\varphi(^{\mathrm{Y}’}\overline{-q})<K<\mathrm{n}\mathrm{i}\mathrm{n}\{1, \tau\frac{1}{\sqrt-q-1}\}$ .
1. 1 $|q|>1$ , , (E) $\mathcal{O}^{1}$




(DF) &(DF1) $m=1$ ,
$x(t+1)=(1-K)f(x(t))$ $Kx(t)$ .
, $g(x)=(1-K)f(x)$ $Kx$ ,
$g’(x)=(1-K)f’(x)$ $K$
. (DF) &(DF1) ,
$|g’(x^{*})|=|(1-K)q+K|<1$
, $x^{*}$ . , (E) $\mathcal{O}^{1}$ (DFI)




(DF) & (DFI) $m=2$ ,






$x_{1}$ ( $t$ $1$ ) $=f(x_{1}(t))-K(f(x_{1}(t))-x_{2}(t))$
$x_{2}(t+1)=x_{1}(t)$
. , $JF$ (DF2) . (E) 2
$\mathcal{O}^{2}$ (DF) &(DF1) 2 , (DF2) 2 ,
$\{(\begin{array}{l}\alpha_{\mathrm{l}}\alpha_{2}\end{array})$ , $(\begin{array}{l}\alpha_{2}\alpha_{1}\end{array})\}$
, $\tilde{\mathcal{O}}^{2}=\{\beta_{1}, \beta_{2}\}$ . $\overline{\mathcal{O}}^{2}$ , (DF) &(DFI)
$\mathcal{O}^{2}$
, , (E) $\mathcal{O}^{2}$ . ,
$\tilde{\mathcal{O}}^{2}$
, $\prod_{i=1}^{2}JF(\beta_{i})=JF(\beta_{2})JF(\beta_{1})$








. Jury ([2] ) , 1
3 .
(2.1) $q<1$ ,
(2.2) $(1-K)^{2}q>-(1$ $K)^{2}$ ,
(2.3) $-1<K<1$ .
(i) $q>1$ , $P(1^{\cdot})=-(1-K)^{2}q<0$ , 1 fF\not\equiv
. , .














$x_{1}$ ( $t$ $1$ ) $=f(x_{1}(t))-K(f(x_{1}(t))-x_{3}(t))$
$x_{2}(t+1)=x_{1}(t)$
$x_{3}(t+1)=x_{2}(t)$
. , $JF$ (DF3) . (E) 3
$\mathcal{O}^{3}$ (DF) &(DF1) 3 , (DF3) 3 ,
$\{(\begin{array}{l}\alpha_{1}\alpha_{3}\alpha_{2}\end{array}),$ $(\begin{array}{l}\alpha_{2}\alpha_{1}\alpha_{3}\end{array})$ , $(\begin{array}{l}\alpha_{3}\alpha_{2}\alpha_{1}\end{array})\}$
, $\tilde{\mathcal{O}}^{3}=\{\beta_{1}, \beta_{2}, \beta_{3}\}$ . 2 , $\tilde{\mathcal{O}}^{3}$ , (E)










(2.5) $(1-K)^{3}q>-(1$ $K)^{3}$ ,
(2.6) $-1<K<1$ ,
(2.7) –(K2-1)(1(K-4K )43K2$1$ ) $<-K^{3}q<(1\text{ }K)^{3}$ .
(i) $q>1$ , $P(\lambda)=0$ $\lambda_{1},$ $\lambda_{2},$ $\lambda_{3}$ ( ) ,
$P(0)=(-1)^{3}\lambda_{1}\lambda_{2}\lambda_{3}=(-K)^{3}$
133
, $\lambda_{1}\lambda_{2}\lambda_{3}=K^{3}$ . , $|K|>1$ , $|\lambda j|>1$ $j$ .
, $|K|>1$ . $-1\leq K<1$ , $P(1)=(1-K)^{3}(1-q)<0$
, $P(\lambda)=0$ 1 . ,
. , $K\neq 1$ .








(DF) &(DF0) DFC, (DF) &(DF1)





$P(\lambda)=\lambda^{2}-$ ( $f’(x^{*})$ $K$) $\lambda+K$
. $f’(x^{*})=q,$ $|q|>1$ DFC (E)
$\mathcal{O}^{1}$
.
1. (E) $\mathcal{O}^{1}=\{x^{*}\}$ , $q=f’(x^{*})$ , $|q|>1$ .
DFC $\mathcal{O}^{1}$ .
(i) $q>1$ $q<-3$ .
(ii) $-3<q<-1$ $\frac{-q-1}{2}<K<1$ .






$P(\lambda)=\lambda^{3}-$ ( $f’(\alpha_{1})$ $K$) $(f’(\alpha_{2})+K)\lambda^{2}$ $K$ { $(f’(\alpha_{1})\text{ }K)$ $(f’(\alpha_{2})+K)$ } $\lambda-K^{2}$
.




(3.2) $4K^{2}\text{ }2pK\text{ }1$ $q>0$ ,
(3.3) $-1<K<1$ ,
(3.4) $|K^{4}+pK^{3}$ $(q-2)K^{2}-pK|<1-K^{4}$ .
$|q|>1$ . , $q>1$ , $P(1)=1-q<0$ 1
, DFC .
$q<-1$ , DFC





, $K<0$ $1<K$ , (3.3)
(3.6} $-1<K<0$
. , (3.4) , ,
$K^{4}-2K^{3}$ $(q-2)K^{2}+2K=-K^{4}$ $qK^{2}$ $2K(K-1)^{2}$ ( $K$ $1$ ) $<0$ .
. , (3.4) ,
(3.7) $-2K^{3}+(q-2)K^{2}$ $2K$ $1>0$
. , $q<-1$ , (3.5) , Jury (3.2), (3.6),
(3.7) . .




(ii) $q<-1,$ $p=f’(\alpha_{1})$ $f’(\alpha_{2})=-2$ (3.2), (3.6), (3.7) .
2 (ii) , 1 $C_{1}$ : $4K^{2}-4K$ 1 $q=0$,
$C_{2}$ : $-2K^{3}$ $(q-2)K^{2}$ $2K+1=0$ $l:q=-1$ .
, 2 $C_{1},$ $C_{2}$ , $q=-2.61803\ldots$ ,
’2 (ii) , 2 $C_{3}^{\cdot}:.K=\varphi($
.
$\frac{09}{-q})^{\mathrm{g}^{l},},\llcorner\{\ovalbox{\tt\small REJECT}\ell k_{\mathrm{c}}^{\mathrm{x}}\mathrm{k}\theta^{\backslash }\mathrm{E}^{d}\llcorner,\{_{\backslash }\ovalbox{\tt\small REJECT} K=1K=0_{\oint}017\ldots \mathit{0}\mathrm{J}\text{ ^{}\sim}T^{\grave{\backslash }}\backslash \text{ }\xi_{\}}.-\text{ }$
,
. , DFC $K$ ,
DFC , , 2 $K$ .
3 1 2 . 3 DFC
.
$K$
1. DFC . 2. DFC .
$-|K|$
3. 2 .
2. 2 (ii) , $p=f’(\alpha_{1})+f’(\alpha_{2})=-2$ ,
\mu \not\in x)\not\in$()$l@-x6) $(\hat\equiv \mathrm{p}0\mathrm{f}\mathrm{l}\mathrm{p}\leq x\leq 1,0<\mu\leq 4)^{\mathrm{B}^{\backslash }}\backslash ^{\backslash }ffl\iota^{arrow}\supset \text{ ^{}-}C1\backslash \text{ }\mathrm{B}\wedge^{\backslash }\text{ ^{}\gamma}\backslash \ell^{\backslash }\backslash \text{ }\#\mathrm{h}\text{ }\xi_{\}}.\geq \mathrm{E}’\not\in g\#\nearrow/\not\equiv’\nearrow A\text{ }$ $-\mathrm{g}\text{ _{}\mathrm{n},1\text{ }^{}\mathrm{A}}\mathrm{r}\backslash f\mathrm{x}\mathrm{f}\mathrm{f}^{1\mathrm{J}\text{ }\llcorner}\mathit{5}_{\overline{6}<\mu\leq 4^{-}T^{\backslash }}^{\mathrm{o}\grave{\backslash }\grave{\grave{}}\text{ ^{}\sim}\overline{\gamma}\triangleleft^{\mathrm{s}\backslash }y\text{ }\doteqdot-\ovalbox{\tt\small REJECT} f(x)=}.\backslash :\tau\backslash \hat{\ovalbox{\tt\small REJECT}:}\text{ }\mathit{7}\mathrm{X}2\mathrm{H}.\text{ }$
$13\mathrm{B}$
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